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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolytic solution making possible to manufacture a lithium secondary 
battery improved in charging/discharging cycle. 

SOLUTION: 1 to 20 g of the compound represented by a chemical formula of R1 1-CH(-R1 2)(-R1 3) is added to a nonaqueous 
electrolytic solution containing a nonaqueous solvent and lithium salt per 1 kg of the electrolytic solution. [R1 1 symbolizes 
substituted or non-substituted aryl group. R12 symbolizes substituted or non-substituted alkyl group, substituted or non- 
substituted alkenyl group, substituted or non-substituted alkinyl group, substituted or non-substituted allarkyl group, substituted 
or non-substituted aryl group, or substituted or non- substituted heterocyclic residue. R13 symbolizes hydrogen atom, 
substituted or non-substituted alkyl group, substituted or non-substituted alkenyl group, substituted or non-substituted alkinyl 
group, substituted or non-substituted allarkyl group, or substituted or non-substituted heterocyclic residue. R1 1 and R1 2, or 
R12 and R13 are chemically bonded together to form a ring]. 
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Bao.202.8> S n S i o.8Mgo.202.8> S n S i 0. 8 
Ca 0 .2O 2 .8> SnSio.8Po.2O3.io 
[0 0 3 4] S no. 9Mno.3Bo.4Po.4C ao. iR bo. 1 
02.95> Sno.9Feo.3Bo.4Po.4Cao.lRbo.iO 
2.95> S no.sP bo. 2C ao. 1 P0.9O3.35> SnojG 
eo. 7B ao. 1P0.9O3.35> Sno.9Mno.1Mgo.1P 
0.9O3.35> S no.2Mno.8Mgo.1Po.9O3.35> Sn 
0. 7P bo. 3C ao. 1 Po. 9O3. 35, Sno.2Geo.8Ba 
0. 1 Po. 9O3. 350 

[0035] *m£<Dfkmttm*ffif&&&fc\migm\z 

2 fcMSS&D S L Ge, Sn, Pb, P, AK 
Sb, M 4 teMg, Ca, Sr, Ba) £*1^U %bf& 

[0 0 3 6] S nit&%}hLT\Zfrti^&S n CX Sn 
O2, Sn203, Sn304. Sn70i3-H20, SnsO 

is> *mtm-m. t+y*tftsrg, mmwt. mm 

wt. mtm-m. mtm^m. mtm-m* 

^m. s nk<£%)hi,Ttefz 

Ltl&S i 0 2 . Si O. *^)Vz/7>. 

«K h U ^ P n A-f F □ y 7 >f ^)A-f F □ y 7 >ft^ 

Ge0 2 > GeO. O A5r h 7 * b*ris h\ y 

jl/?rr)Afh7Xh^y Fm<DT)m3fz/¥)\,'?-0 
&fc-£>m%£&mtf2>Ch&-e%Z> 0 Pb<ft^£LTte 
^tA«Pb0 2 > PbO, Pb 2 0 3 > Pb 3 0 4 , 

mmm, mm®, mwt®. mmmm. shs?»> sa 

<h^T^^>o Pft&«l(hLTfj:fetxa58ftU * 
*ismtV>. H*ttft;U>, HifitftU>> HJMbU>, 

>m. en u u >»***«**wr* c t. 

=mt*om. mt^m. K5», a 

7ihu/^;k ^7ihuxf;k s-stthuyntf 

i£T)m-0& (a-T)lzi-f. &-T)V^~f) , y-f 



(7) 

13 

^tJJR-'JA, U Mt7;US— >>A. U >Wt7)l3. 
X<?A. %M7)VS.-VL>. «3&7;U5X-7A. JS{fc 
t;p = -^a> 6SS?7;l/5 -^A. #>7ft:T;i/5X?A 

HBtfb-7>^>. MJ7irA7>ft>?*flf 
•5^<hdi-C#S. Mg, Ca, Sr, Baft^itLT 

[0 0 3 7] MMtLTS. #iaiiK^4t:Ei 

iaaiJ3 0 0'C£t± 1 1 5 0 OtKTT*^. 
«lsSB#F B 1ttlO^±. 5 OUfffikCF-Cife*. i^ia^a 

o%j a>e> r^s^ cc^) ©so%j citss 
r&j£iag cc^*) cd8 0%j a»& rtt&fift 

(*C«^) ©50%j fCjS-r^*tr©ia«I^TO¥^jg 

9 8 7) 2 1 7IEfOgunft. Hammer-An 
vilffi-slapffi- #X7 h?-fXtt • ^7XTX 
^-ffi-Ml^-me 1 t dragS&fCg 

1 9 9 1) 1 7 2HI3«®*D-^- 
[0 0 3 8] *SriE/fX*H«tt»*b<tt»*^**«« 

mtLxmmm^^^x^ <icp) »^^3t»«fffi, 

•5. 

[0 0 3 9] #S69JWA«»f»«f&i^ £MRU-Tffi£0> 
KEBABS 5?xy #tfflV*5n«. 

0. l~60(jmWSL<. 1. 0 ~ 3 0 m m^tc 
!?SL<. 2. 0~2 0»im^$e l i:jifSLK 

[0040] **9i-?4ejH£n.5aMtaitt. fcissnfc 50 



# fffS 3 4 1 7 4 1 m 
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Affile *s ^Tfli^agflsSS Z. £ 7ft ^i^fi*tt»ftT* 
b^. »i:6~3 oaas6-r*siit*w*bt>. A — 

#>7"77m777-f HTtt, 6~2 011%M 
[0 0 4 1] *58WCtt««da*«»T*&»»CtS* 

D — X. ir;PD— X. y7tfJPt^D-X, *?MHr 
DHM^n-X. 7M>SNa, #U7i"J;HI. 

#u u;m*n a> jSijer^iy-jk *utfx 

;i/^^;i/X— 5=-;!/. #U \>=L)\,T)Vzi — ;k stf'JfcTx;!, 
tfPUKX #U77 UJU73 h\ #Ukh*a*-> 
74? U K X^U>--=?-f l/>&&fi^M?« 

PPIfl/X #'J 7yffclf— •J5 f >. fh77DDI 
fU>-A+-77DD7'Dtfl/>M^. friJr> 
7Q7-f H--T- h7700If l/>-A+t7PD7"D 
tfl^>*S^#:. *Ulfl/>, 5j?U^DtfU>, 
l^>-ya tf 1^>->7X>^-^U V- (E P DM) , 

XWWbEPDM, #u \z=.)\,7-t*—)vmm. *=f- 

)l>*97!/V V— h. 2 -X^U^^Td/'J I'— H 

^co (^^) 7i"j;i/»xxf;i'4^ft5 (^^) 7 

^UJMftxXr-Jl'JMtefe (^^) 7fUMl7f 
;U-7^U a=hUJWl&#. t:-Jl/7-tr7— h^?<7) 
fzjUxf^S^fTS^U fx;Pxx^Jb*a^ 
^. X5 L U>-^v ? x>^M^^, 7^UD-h'j;u 

-y^->*x>*s^^. ^u7^->-ix ^^-7i^>=r 

A. XyfftrfA. #'Jx5 1 U'>^-+->h\ *'JlXrJl' 

U7J-#^-h#U >7H #'JX7f;^I. 
7i7-«, XjR*^»B«S©XTJl.3?a> (57- 
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Jmfittl~3 01i%*tjfSL<. $HC2~10S»% 
[0 0 4 2] 3fc«Sil«. ft^nfcmfl&tCiJ^T. fc¥ 

e>ns. 7^ ^— co^staif tc^£n&^#. o~ 
-r&s. 

[0 0 4 3] *%^T«fflT?^-5*«^ttiE1lttT;i/3 
— "i? A, Xf>^«, X-y^r;k 3^>, SfcfSCtl 

[0 0 4 4] *S!WC«efflT€rS-fe/tW— ^tt, 

iliLT, JftAf, «att7-fM*«fflt>6n 

tfl^>tf7t3> (g&iSS) ©1^, #Uifl^> 
t?-7D>©fi^At»*L<, §I,!:LTflLtt7-f 
MT*5fc©*sffSLK ?LS^0. 0 1~1 

Mm. P#.#t5~ 5 0 umOfoTL&y j )VAfiW£.l> 

[0045] nmmte-mz5.niztmmfrzmf8.isti 

Ttt, 0>J*J£. LiC10 4 , L iBF 4 , L i PF6. 
LiCF 3 S0 3> LiCF 3 C0 2 . LiAsF 6 . Li 

sbF 6 , l i b ioc i io. f&.mmmtui#>mvr 

*y A. L i A 1 C 1 4. LiCl. LiBr. Li I. 
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[0 0 4 6] ^fgWT&fflT^SigSttbTfcl:. ^Dtf 
b>#-#*-K X^b>7J-#*-K fJ-V>H 
-#*-K 3>*3\>k&— K v'X^UTJ-tf* 
— K ^^^x^jU^-j^^- h. r-^P^^h 

>. ^s*^. mm**?^ i, 2 h^x* 

>. fh7tHD77>, 2 - ^ ^fl^ h7hh'D77 
>. S>*3=Jk*JI/3fr*>'F, 1, 3-yt+77>, * 

3j-^-y->. 7thrhUJK xbD**>. lf;^7 

•7«y7>H#«:, XJl/*5>. 3 2 
*WVi?J>, :/Pfcfb>7J-**-hS§i£#. 
7tHD77>li#. xf;i/x-f;k l, 3-7*d 

So cn^cft^TIl h*©*jK3&»»*b 

xff b>#-#*-K :/pfcrb>#-**-haw£ 
b^. Sfc. #I«*-#*-hibTH ^x^;p^j 
— K 5>*^*— K ^^;px^;ptj- 

[0 0 4 7] ^^•COTt^SlgjgtLTtt, X^ 
b># — K :/P tfb b. 1, 2- 

h^->x^>, ^/^ll-TJ— h&SWS;xX 
h*«l[iB^bfc««P*fcL i CF 3 S 

03. LiCl O4. L i B F 4 *5i:tf/££:«:L iPF 6 

t>b<ttx^b b£>4>73:< <hfc— -}jb.V* 

^JUj-X*— h fc b < ttv'X^TJ-tf*— h G94>& 
< 73W?1-&^!»IC. L i CF3SO3. L i C 1 O 

4 . t>b<«L i BF 4 © t t'*^ji«nfc'>^< tfe— a 
©ttL i PFe^&iswsin. znznm 
m&mmfHizmm-tzmumzf&fetsti-r. mmtm^ 
fkmtmo m^mm <d -y-r xtc « u -oa u» s c i ^ 

So 

[0 0 4 8] Sfe, «»®Wffi(C^co^^:@«:S^Ht) 

<»tl^T^S. JSifrTh. Li 3 N, Li 1, L15N 
I 2* L i 3 N-L i I-L iOH. L i 4 S i O4. Li 
4 S i O4-L i I - L i OH. xL i 3PO4- (1 - 
x) L i 4 S i O4, L i 2 S i S3. BS-ffc'J >it&®)U£ 

■y-f pmm&frmmmft&^ts-tfij v-, ^u^ptfb 
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[oo4 9] &m^3feK«^tt*&s-r^aw 
T. ftficofb^*S»»ic^ft]bTfc^^. fcf 

5 >, ^tfcX-f Jk If l/>y75 >. n-^-f 

ISIS, + />-f = >StMSK N-B&^+tM/U v / 

N, N' -ii-fsyjyy>. x^l^>^»Jn-JWi? 

>^U3-;k fcfn-ju. 2-* h*->x^y-;k a 
l c 1 3 > fftt^'JT-lgftWroty v-, h u 

;p*U>> #;P#x;i,*£fr^7'J-;Hfc£^. 12- 
i7^^>-4«)«to^:^7 1 i'>X— jus, ^-y-*? 
;i^X*'J MJ7 5 l<i4-7M;i' ; EMU> > 

-8H4©=^7 5 >. egjss^x^x^Aifi. 1 20 

[0050] sac, *»«*^«eicr*fc«e>»=«An 

[0051] nmmi.. ±m& i®-?&avt%£.^ 

?J ^m&Wi £ *Ht -5 £ t Srff •=> T <fc 
[0 0 5 2] *%^Tffiffl-C^-5«f&te*3J;0;Sfl&lEtt 

8WS (SUS 304, SUS304L. SUS304 
N. SUS316. SUS4 3 0. SUS444?) . 

0, J^ttiUT. *R*fi!«. iE^J^fgf 

-. <ift£ot>fnTtAk». mte£&©i*jji±#©*tm 
tUTitn«{r^±#*ffl^-sci<!:**Tfr-5. crate. 



&mm 3417411^ 
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[0 0 5 3] *9EWr«ffl-r*U-HJiEICtt. 

A, 7"f>, 18. 7JI/SI9A?) ^nSO^ 

U-FSeflMM&tt. £:*D©77*£ («. iSSftSifcteSfft 
0>«iU>tt. U-1f-**. S*tt88E) tJIHiCfc 

[0 0 5 4] *ilTKI^5^^yhli, MSt 
t/T, tl'7-f>^UT- 77^#U7- -feJV 
D-X5SjPUT— . *U-f5K, #U75HT*0, 0 

t». :/ae^><hx^>©y-o-y^fi£tf 
[0 0 5 5] **W©«»ttj&KKlSCm8«'r«a 

[0 0 5 6] *f5ifl©«jatt J 85.BC«i;T***&il[J9 

Sfcma&A-y^^tt. SlESSilHlK (DC -DC a 

[0 0 5 7] *5g^©Stett«^?S«Si§lCffiffl$tXS. 

-il/7^/7, u>x*##7^;i/A, ;-hi/tva 
>. y-hSI^-^D. S^(6, «#«B. 

[0 0 5 8] 



(10) 



ftvrm 3417411^ 
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[oo5 9] immm-i] 

UEMfim^-X hOfttiti JEMW& ; L i C o O 

2-C-C7 5 o , cic#iaL4^fKigsi§bfc^, se>Kfs# 

2t©IST9 0 CClC^iaL-^-roilgTS^rBl^figb 

1 0 0m 1 »*lC^Lfct#O«-SjgOS*S«0. /0 
6mS/m, pHttlO. 1, ^^®:*ffi(w«fc -5 tfc^Bn 
*8«0. 42m 2 /g) J2 0 0 gi7t5 : l/>^75' 

tLT2-l5 : ;K+->j|,7^J ^-h<h7^'JJl«<h 

011%) £8g. «S2SS%CD*;i/*^v'p<5 L JHr 

Jl/D-X*&&£6 0 g£Jm*.jgiHiig£U 

5 0gM, # ; E5?:*"r U lE&^SK 

[0060] cms^^-x hwfp^D ftstm ■, s 

nGeo.lBo.5P0. 58M go. 1 Ko. 1 O3. 35 (— t&itlg, 
6. 7g. KDU>««10. 3g, =ftYt~«|*l. 
7g. KSA^AO. 7g, SftV^y^O. 4 
g. rWtyjK=9Al. 0 gSr&jfcfgfrU 7^5 

■rmzmiizAti. 7^>^iiTi5t;/»tio 

OCCgi-CfMfiU 1 100tT12W1MLfc^ 

1 or/^T^MlcST&ffiL&f&^OI&DfflLfcfc 
«*^«e>> -/i7h$^lfefe©, ¥*3&&4. 5 
Aim. C uKai&£fflU*iXig}|5|#T'j£l;::fc(,>T2 0 ffiT 

2 8° #i5»c]M.'S**-r-2)^a-K75:fcr-^«:=ff-r^^ W 

2 0MT4 0° JUA_t 7 0° J^TlCteSS Uteris] 
eT^«me>n^:^ofe. ) $2 0 0 g, iUm^ (AigH 
$9) SOgi^yt-flf-Tl^L. 
lT«g 2 fi»%#^#*->;*^-fe^n-X;rkjgil3t 5 
3gl 
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Og. #U7^fbfn'j7 ; >i 0 gi^ftj^il^bfcfe 

[0 0 6 1] (IEffi*5J:a:^ffi«ffi->-hO^] ±IB 

3 0 /zmWT;U5r:>i7A?g*^Opgffi(C. 11SI4 0 
Og/m 2 , EE*8&©>'— htf)J¥#.#2 8 0 tfrnKTS* 

fc. SSKF^'ftfy^X ; - 5 OX:iHTV>&.m 

->-h£ffr£U£:. ^«SlC, AS^fflt--;* h£2 0 n 

^ffi-C, mW»7 0g/m 2 . h©»*# 

[0 0 6 2] [«»^SISD T)U>&m%T. 200 
c cCC»iSao<D#'J^Plf^>$SiC6 5. 3gC»/ 
(->*X5P;P;*j-#*- h) £t,>ft. cttic«*a» 
3 OX:&Mz.fc^<i:v\zmjg;Vtetfib. 2 2. 2gfflK 
ggX^P> (X^PU h) £'>»-r^S?L 
fc. ^fC, 0. 4 gcDL i B F4. 12. lgWLiP 
F 6 £MS#3 0t:£i@AfcU£5(caS:Lfc#<E>. •€■ 

Lfc. #e.nfc«««? (s«?$ti) «itai. 1 357? 

MftaWO*#-p*9&. **mi 8 p pm (MSif 
SKMMKC-2 1 0M*-)\>7 4 
STfiJS) . >SSII&#te2 4 p pm (7"DAft-;l-7" 
JU-^fi^tb. 0. lSL5£NaOH7Ki§fl££flH>T 

f?ajS^UTrite) -r&^fc. 2 <=>(;: 1 tc;g 

£-b-t. nmm 1. 7. 8, 11, 12, 1 4 ~ 1 7 £ 

[0 0 6 3] 
[3§1] 



m m m 



mourns. 



1 








7 




(1 2) 




8 




(1 3) 




1 1 




(1 6) 




1 2 




(1 7) 




1 4 




(2 0) 




1 5 




(1 2) 


0. 2 


1 6 




(1 2) 


0. 5 


1 7 




(1 2) 


2 



[0064] :->u >y-mfi&o^E£] ies->-k a ha^u-t^u-^-<Dm\zmmv. z\n^m^mz 



(11) 
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fc-^T. *«t^af4. 8mA/ cm 2 , ^c««|jt«ffi 
4. IV. &mif&ll:tiffi2. 8 VCD^fl=-C^ftS^»D 

(&«*&« 1 it-r * ;i/ a 300^ 

[0 0 6 5] [*«5«-2] ll£J*f*<hLTJI8»&5fc£ 



/0 



$ 34 1 7 4 1 H 
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l^la, 7 a, 8 a) £f£)£L£:. ±?2«;£j£Tf£j£ 
Lfc«f&JCOl^T, «Sft^g4. 8mA/cml 5fc« 

«*ti0jiL, t>Mz%> ttztum^m £*«e> it. 

1©§I*^2 ©ii 1 ©titSMtfcfeffl) *5<fc 

r*iM*;M4 (&«*&© l-y- -i? jim osfcs^fiicsrr 
33 0 oiM^;u#><z>i$c«$a<£>*ij£) £^bfc„ 

[0 0 6 6] 
[S2] 



ad m i&mmm (11%) im^jh* 



1 












1 


0. 


6 5 


7 




1(12) 






0 


. 9 9 


0. 


8 5 


8 




1(13) 






0 


. 9 9 


0. 


8 4 


1 1 




1(16) 






1 


. 0 2 


0. 


8 1 


1 2 




1(17) 






0 


. 9 9 


0. 


8 3 


1 4 




J (2 0) 






1 


. 0 0 


0. 


8 5 


1 5 




J (1 2) 


0. 


2 


1 


. 0 0 


0. 


7 1 


1 6 




J (1 2) 


0. 


5 


0 


. 9 9 


0. 


7 5 


1 7 




J (1 2) 


2 




0 


. 9 8 


0. 


8 2 



[0 0 6 7] 



S3 



[S3] 



i&mmm (s»%) mtt^m im^jh* 



1 a 

7 a mnHt&to (12) 1 

8 a Mmit&®> (13) 1 



0 . 
0. 
0 . 



8 3 
8 4 
8 3 



0. 
0. 
0. 



7 0 
7 1 
7 0 



[0 0 6 8] ^2tS3iO, — IRjS (1) Tg$ns 

£gsjni l tzmsv-i t> ;H4 *i6i±-r * m&t>& 

Z>. m^itSVl (12) ico^rmjnfico^)m*m-5<*: 
mtnm&ifi i ll/t- tr > h o«d«f im z < 

[0 0 6 9] 
[Effiwffim^Si^] 

[0 1] *JS«K«!fflLfc->U >y-na©»ii5: 



W^oiJiHJ] 

2 fH$S§iT£*ia-5fMlft (flffiffi) 

3 t/tU-^- 
40 4 h 

6 #7k^&iK 
7 

9 PTCSf 

i o m&7*#. 

ii u >y 




4#fFfg3 4 1 7 4 1 1§ 



(56)##5CSR ¥6- 150970 (JP, A) 

(58)!)i^Lfc#fHInt.Cl. 7 , DB^) 
H01M 10/40 
H01M 6/16 
CA (STN) 



